12 United States Patent

Chen et al.

USO011183121B2

US 11,183,121 B2
Nov. 23, 2021

(10) Patent No.:
45) Date of Patent:

(54) VOLTAGE DROP COMPENSATION SYSTEM
AND METHOD FOR POWER SUPPLY
INSIDE DISPLAY PANEL

(71) Applicant: KunShan Go-Visionox
Opto-Electronics Co., Ltd, Jiangsu

(CN)

(72) Inventors: Xinquan Chen, Kunshan (CN);
Chunsheng Xu, Kunshan (CN);
Xiaobao Zhang, Kunshan (CN); Zheng
Wang, Kunshan (CN)

(73) Assignee: KunShan Go-Visionox
Opto-Electronics Co., Ltd, Kunshan
(CN)

( *) Notice: Subject to any disclaimer, the term of this

patent 1s extended or adjusted under 35
U.S.C. 154(b) by O days.

(21)  Appl. No.: 16/984,517

(22) Filed: Aug. 4, 2020

(65) Prior Publication Data
US 2020/0365087 Al Nov. 19, 2020

Related U.S. Application Data

(63) Continuation of application No.
PCT/CN2019/089642, filed on May 31, 2019.

(30) Foreign Application Priority Data

Nov. 29, 2018 (CN) .ooeeiiiiiiieeeee, 201811447313.6

(51) Int. CL
G09G 3/3258

(52) U.S. CL
CPC ..

(2016.01)

GO9G 3/3258 (2013.01); GO9G 2320/0209
(2013.01); GO9G 2320/0233 (2013.01):

(Continued)

(38) Field of Classification Search
CPC .. GO9G 3/3258; GO9G 3/3233; GO9G 3/3291;
G09G 2320/0209;

(Continued)

(56) References Cited
U.S. PATENT DOCUMENTS

6/2005 Chor .......cccoeeee G09G 3/3208
315/169.2

6,903,513 B2 *

5/2003 Suzuki
(Continued)

2003/0098657 Al

FOREIGN PATENT DOCUMENTS

CN 103198779 A 7/2013
CN 104464627 A 3/2015
(Continued)

OTHER PUBLICATIONS

International Search Report dated Sep. 3, 2019 in corresponding
International Application No. PCT/CN2019/089642; 4 pages.

(Continued)

Primary Examiner — Tom V Sheng
(74) Attorney, Agent, or Firm — Maier & Maier, PLLC

(57) ABSTRACT

A voltage drop compensation system and method for a
power supply inside a display panel, to solve technical
problems of poor uniformity of screen brightness and high
power consumption of the whole screen due to voltage drop
of the power supply 1nside the display panel. The voltage
drop compensation system includes a voltage detection
circuit and a voltage compensation circuit, where the voltage
detection circuit 1s configured to detect an ELVDD voltage
of pixel unmits 1n each row; and the voltage compensation
circuit 1s configured to compensate a data voltage of pixel
units 1 each row based on a detected ELVDD voltage.

10 Claims, 3 Drawing Sheets



US 11,183,121 B2

Page 2
(52) U.S. CL 2014/0362124 Al* 12/2014 Kim woeveeecvevonni., G09G 3/3233
CPC ..o, GO9G 2320/0673 (2013.01); GO9G 345/690
2330/028 (2013.01) 2015/0302817 AL* 10/2015 SUN wovoooevoeoeeeeere! G09G 3/20
| 345/89
(58) Field of Classification Search 2019/0340980 A1l* 11/2019 YU woorovoeoeveron. G09G 3/3233
CPC ... GO9G 2320/0233: GO9G 2320/0673; GO9G 2020/0143750 AL*  5/2020 GAO wvovevreroi. G09G 3/3291

2320/0693; GO9G 2330/028
USPC e e, 345/690
See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

2009/0225072 Al* 9/2009 Mizukoshi ........... G09G 3/3233
345/214
2012/0086694 Al* 4/2012 Tseng ........c......... G09G 3/3233
345/212
2014/0160093 Al* 6/2014 Chaj ... G09G 3/3258
345/204
2014/0300281 Al* 10/2014 Chaj ..., G09G 3/3233
315/161

FOREIGN PATENT DOCUMENTS

CN 1051201533 A 12/2015
CN 106297665 A 1/2017
CN 108231016 A 6/2018
CN 108877676 A 11/2018
CN 109243374 A 1/2019
KR 20180059071 A 6/2018

OTHER PUBLICATTIONS

Chinese Oflice Action dated Nov. 29, 2019 1n corresponding Chi-

nese Application No. 201811447313.6; 8 pages.

* cited by examiner



?

L]
¥

s

i3

¥
¥
L3

.* ;
4.-.1 -

f

US 11,183,121 B2

Sheet 1 of 3

Nov. 23, 2021

U.S. Patent

r‘Wv . . *
L) . *
B e T o T o T i o e T o o o o e e e i S Tt ) g g g g g g g g g g g g g g g g o S S g o g e .___ﬁl._...r.._.If.If..-_.._..-f..rf.I.._..-_._...j._...r.._....f..-_f..-_.._.ji...r._..J.._..-f..rf....f.Ji.If..-_.._..r._...r._...._.._..-f..-_f..r.._.l._..lflfif]i]ijililfli.]ilflf]i]ijililf]iiflfli]fiiii e N T -.l.._.If.If..-_.._.ji.li]flililililiiiji]i"!.jilili]i]fiililf]fjililfl.

] *
% " [ *

- - L] - »
._._.lt.t.t..._.ttlm'lliitliilliiitliit ..._.iliii%liilt*itiiiliiiltt t.l.-.t.l tltl.-.iﬁ.t.t..-.t.t..-.t.t..._.t.t.%tl.-.t.l.._.t.t..._.tt..-.t.l.._.t.t..._.t.t..-.tl.._.t.t..._.t.t..-.tliiiltiitiiiltiiitliiit!Mtltitiw.liitt&itiittiiilttlttiitlt. HM
. -. |

L

| N N -H

.-l.-l.."..-l.h-

! i

;‘.-.. C R A B A R

|.....€
| ]
¥ .
.
L} L] P.I.I N
| ]
-I.-I.-l-i.-i-i-l'I-i-l.-i.-l-‘l-‘i-l-l"l-‘i-‘i-l-‘l"i-‘l-

> kG

*
o

,

o
bbb r bbb Rl

--l-l!'?#llI-l!---l----!I-

-I.-‘i

BRAAAAAAA LA AAAAA S S AR A S AR R
'f3'§
L Py
‘:g.t-i-d-.T g
.

R R R R R m.l..l..,.l...l...l..l R R R l..l...l..l..l...,.l..l..l..,.l...,.l...l..,.l..l..,.l...l...l..,.l..,.l...l...l..l..,.l..l.._.l..l..l..l....l..l..l..l._.l..,.l..l..l....l..,.l..l..l..,.l..l..l..l.,.l..,.l..l..l..l..l..,.l...l..,.l..l.._.l.+,.l..,.l..l...l..l. .l.,.l..,.l..,.l...,.l..l..,.l..l....l..l..l..,.l...,.l...l..,.l..l..,.l...l...,.l.,.I..l._.l...,.l..l..,.l..l..,.l..l..l.,.l.._.l..l..lm-.

L

I.-l'-l.-i-i_-l.-I.\'-i-i-I-I'I'-i-i-l'I-l'i.-I.-I.\'-l.-i-i-l-I"i-‘i.-l-‘l.\'l"i-‘i-l"I"I-‘i-‘i-l-‘l\‘i-‘i-l.-I.\"I"i-i-‘l
I E RN YN RN YN N SN NN RN NN NN RN YN NN Y NN Ny
W i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

. ] L] .
S L e g e e e ey e ey e e R ey g g B g g g g g B g B e e B e 8 e
; b L

.3

* %
%WMW&%W*@MM
¢ X

T T N EE R L R R R T Y Y q."i'i I N T T IR L E R R E R E T N T E Y Y

- *
m . : y * . *
e et g e e e e e e e e e e e e e e e e e e I...I...l...l...l...#...l...l...l...I...l...l...l..l..l...l...l...luﬁ‘bl..l...l..l..l... v lrl;l;lr*alrlrl—.l.l...l..l..l....l...l...l...l.“l....l..l..l..l...l...l-l..I...l...l...l..l...l...l..l...l...l...l...l..l...l...l...l...l..l...I...l...l...l..l....l...l..l...l..l.l...l..l...l..l...l..l...l...l...l...l...l..l....l...l..l...l...l...+..I.rl;l;lrlréll;lrlal;l-élal...l-l...l...l...l...l..l...l...lrl;ﬁlal;l;lr‘lala
g [ ] - I- [ - .'.
: ) 1 . k - *
: ﬂ ] “ L * “ i
g [ | - R |
L] + L ]
[ ; ) M . " r o
| L} L ]
V - ; .-__..-.“..}.._- " % vl M “". " » }
¥ ] oW a * e g
J_ L 3‘1 y [ ] | | . ] |
¥ e - "l..l_ .- ¥ “
2 % A W > ¥ »
" L i H- ¥ »
] » . > ¥ .
p . r ' [
. L »oan A -
ﬁin . L) LI | ﬁ &mﬂ?i& " »
] ¥ . »
. ] |.J | ]
(e e Pk ot ; : :
) (N ) L] “- ¥ :
¥ i rat ¥ ! *_l +
. 10 ¥
+ & " ]
i 3] ] ¥ .
- ' P . » :
g ) ’ .
___-. * L]
"y * ¥
l-. | ] »
] [ 4
M ”- [ ] ” W
; v * ¥
L ] . .
) 4 1 k “ “
T L ) “ T ¥ P M a
: L . ] » L
- . . L] - gl [ » ’
llw FpT, P " M - - - ._." " FRAFRF PR ¥ . Frrry
‘, : - : : P e : o
L)
: " w ! 3 " :
. u - [ » F o
T-.._I_.L '.l. .l..- .'. - ."| l- ol . - »
j. ] u ] [ ] L]
L - . »
o L [ r ¥ t »
Tifﬁ [ " M ¥ ) +
. k . F . . r L)
- e - ] - . -
a~ P hee g, o M Y ey . : o W D . : : :
oy W EI Jd . [1 »
| *. . L ] | J [ ] [ ]
1 i.llll - .“ l-_ll..-._. - s | ] [ ] -'.._.._..-_ - »
[ ] - ] 3 .-.‘ ' T..-_._ -l & l- » l_-rl- M &
. ... * L II .. II - N 1- |' |.. . Y
..bl...__l..,.l...ﬂ h_.._-_....ﬂ“. . ol ¥ £ “- *...t..___.. [ " “
: : (N ] ] ]
Iﬁltltl.&’.l.‘l_ L L] »
. 1 ' r ? J ¥
o ,u_ - - ; " “.! B “
" ] | 4
% k ”
g ¢ s
g R | 4 -
o R X F LY B O N Y N Y YFYF LY. W Ay ey Ay A e e e YR R R A R e B Ay S A e A Ry e My Ay e Ay Ay M A e My e A A R A e A N W e A ey Ay A W A A A
o
| ] [ .
w T [ ] H ﬂ
F |
“- » ” Nﬁ__’-
R | 4
1 k ” w
“-. | ] - B I-.
] | 4
a *
; M : r . s
- %.w ; -, e - * - e,

.
{+f
0
{51
ju-

p

(L

‘}

{l.

N



S. Patent Nov. 23, 2021 Sheet 2 of 3 S 11.183.121 B2

%
23

[
L
r
r
}
a
i
'bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbh.lbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb.
L]
k
L]
]
L]
]
L]
k
L]
]
L] - E ] &+
¥ . . v -
L] l.i_ ry -: _,.} B E ettt ittt i tEttEtitEtitEtitEtitEtitEtitEtitEtitet
] b . '
] . . = . ] '
. . . - » - . b
'
"'-1 3
1 '
L] r '
L] r '
k
1 '
- [ ] . 1
L] r '
- B T I T T T T T T S T L T T T e I I 1
'
. '
whwin oy k
]
'
[ ]
. '
¥ a
. . '
. ]
'
- [ ] - = o
" T
! N .- S '
'
r ]
'
h [ ]
' '
] . .
. F r r .
- '
1.- f] .-._,d'
. - . U B 1
- ' |r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|rl-"l-|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|r|rl-J | R R O O L T I R O U R O L LT R R U U U U ‘Il.ll.ll.llll.ll.ll.ll.l.
iy T T T T "I I N IR I - 1 L]
N v Dy - i v
- - . r I ' - ] -
r - - .
1 - i .
* - ¥ 1
1 .
r e tEtEE“E°E°‘®m°‘®=E‘®=‘®s‘®m‘®s°"®s°"®s°"=:"'®s"'®m'®s‘'®s‘'®=°"#s"®s°'%s"%8"'%"®;m"'®s"®""#+"%"%8"%8"%2""%2""+""#2"®""%2"%2"%2"”%8"%2""%2"""#6"""%8"%20"%28""+w"%2"%8"*%"*21"”20"%8"%8"%8""+w'%"s"®="%"%"%8"%8"%+2""8""+4""8"%8"%""%"'%8"%8°'%s"%28""8"%"x"" FR R TETECE T TECTECTECETECECTECETECECTECECETECECETECEEEECETETE E E'E'E E'E L] .

-

-
Frrrrbrrrbr e rrbrrrlrrrrrrrrrrrrrrrlrlrrlrrrlrrrbrrrrrbrrrrrrrrrrlrrrrrrrrbrrr e rrrfrrrlrrr i F e rrrrrlrrrlrrrrrrrrrrrrrrrrrrlrrrlrrrrr b
-

[T

-
ERE R NI I I R N I I ]
[

m
-

b

108 CIrCut

e

[
[

Y
L]
e

[N

w4
Lt

"
[T

= ow om oo
[T

.
»
LY

[T

A A M M O O U N N N N N N N N N N N N N N N N N N N N N N N U N N N N N N N N N N N N N N N N N N N N N N NN N NN NN NN NN NN R R NSNS Ew o Exoxnw e R I R I I I I N R

T
T
SRR N
T
+

*

[

-

i

-
[

-1 rOwW ...
n rows in fodal

] -
W A W b b W b W b W W b b W b b o o P+ &4 drdrodrdrdrdrdrdrodr bbb bbb b b b e b b e b b e o b e b b e o o
]

[

:_-_‘

Tr T T N w om 4o
° .

-

[

-

-

[

-

-

[

-

-

= R R R R R OE R R OE R R R E R R E R R E R R EEE R EE R R R E R R E R R E R E R E R EE R R EE R R R E R R E R R E R E R E R EEE R EEE R EE R R R R = oE R R OE R OE R R R R E R R EE R R R E R R E R R E R E R EEEEE R EE R R

r
[

-

-

[

-

=
[
=
=
=
=
[
=
=
=
[
=
[
=
=
=
[
=
=
[
=
[
=
=
=
[
=
=
=
=
[
[
=
=
[
=
[
=
=
=
[
=
=
[
=
[
[
=
=
[
=
=
=
=
=
[
=
=
[
=
[
=
=
=
[
=
=
[
=
=
[
=
=
[
=
=
=
=
[ ]
=
[
=
[
[
=
=
[
=
=
[
=
=
[
=
=
[
=
=
[
=
=
[
=
=
[
=
=
[
=
=
[
=
=
[
=
=
[
-

N o oW T W

e

-

-

-

4 - r -
_

1
]
]
]
]
]
1
]
]
]
J 1 -
]
1
]
F
]
]
]
1
]

-
l_'a_l_'a_l_'a_l_'a_l_'a_l_'l_l_'a_l_'a_l_'a_l_'a_l_'a_l_'a_l_'a_l_'a_l_\_l_'«_l_'«_l_'«_l_'«_‘f

L R L o e T T N O L o o O e o O I O T T e R e O I I e e T L I N L o o I T T L o L o N e T e T N I e T T T O L T o O L o O T T T O T N e

.
o

-

Voltage dete

-

-

-

-

r
s

-

-

R BT B I N T IO I T N I I I I N I N |
.

-

-

4

e et

: RIVDD

- .
Gp dp dp dp ap dp dp gy dp de e dp dp ap e dp dp e dp dp dp dp oy dp dp dp e dy dp dp dp dp dp dp d e e dr A

CFE T N NN N N T T I T T I R T B I B |

-

d 4 4 d d 44 d £

FIG. 2



U.S. Patent Nov. 23, 2021 Sheet 3 of 3 US 11,183,121 B2

..................................................................................................................................

Craoima  Voltage compensation
power supply cirouit

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

O £ 8 4 3 R e S

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

m rows i iotal

Detecting an ELVDD voltage of pixel umis o $101
1 gach row

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

- Based on a detected ELVDD voltage, compensating |

o data voltage of the pixel units in each row to obtain |

- an equal absoltate value of @ voltage difference | ~ 5102
between the data voltage and a comesponding >/
ELVDD voltage of the pixet units 3 cach row

...................................................................................................................................



US 11,183,121 B2

1

VOLTAGE DROP COMPENSATION SYSTEM
AND METHOD FOR POWER SUPPLY
INSIDE DISPLAY PANEL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of International Appli-

cation No. PCT/CN2019/089642, filed on May 31, 2019,
which claims priority to Chinese Patent Application No.

201811447313.6, filed on Nov. 29, 2018, both of which are
hereby incorporated by reference 1n their entireties.

TECHNICAL FIELD

The present disclosure relates to the field of display
technologies and, in particular, to a voltage drop compen-
sation system and method for a power supply inside a
display panel.

BACKGROUND

Organic Light Emitting Diode (OLED {for short), as a type
ol current-based light emitting device, 1s increasingly used
in the field of high-performance display technologies, e.g., a
flexible display panel, due to 1its characteristics such as
self-1llumination, fast response, wide visual angle and
capacity of being manufactured on a flexible substrate. A
voltage ELVDD (electroluminescent positive voltage power
supply) outputted from a power supply voltage signal line 1s
transmitted to pixel units 1n each row. However, as a display
screen continues to increase 1n size, trace impedance of the
power supply voltage signal line increases, resulting 1n that
the voltage ELVDD outputted from the power supply volt-
age signal line has different degrees of voltage drop. As a
result, currents flowing through different rows of pixel units
are different, which makes the display panel have serious
problems, such as poor uniformity of brightness, large
power consumption of the whole screen, cross talk effect
(that 1s, a phenomenon of mutual influence between display
areas 1n matrix display, for example, with respect to dis-
playing, a row or a column in a matrix will affect other rows
or columns in the matrix).

In the prior art, brightness uniformity of the display panel
1s improved mainly by improving manufacturing processes
or materials of the display panel, and the cross talk effect 1s
reduced by optimizing driving ability of the driving chip.

However, the improvement in the manufacturing pro-
cesses or materials 1s very diflicult, and the improvement 1n
the brightness uniformity of the display panel 1s not good in
terms of effect. With regard to the improvement of the cross
talk eflect by optimizing the driving ability of the dniving
chip, such improvement has a poor eflect and it 1s easy to
have a negative impact on display of the display panel.

SUMMARY

In view of the above defects, the present disclosure
provides a voltage drop compensation system and method
for a power supply 1nside a display panel, to solve technical
problems about poor uniformity of screen brightness and
high power consumption of the whole screen due to voltage
drop of the power supply 1nside the display panel.

In the first aspect, an embodiment of the present disclo-
sure provides a voltage drop compensation system for a
power supply inside a display panel, including a voltage
detection circuit and a voltage compensation circuit, where
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2

the voltage detection circuit i1s electrically connected with
pixel units 1 each row of the display panel through an
ELVDD signal line, and 1s configured to detect an ELVDD
voltage of pixel units in each row; and the voltage compen-
sation circuit 1s configured to compensate a data voltage of
pixel units 1 each row based on the detected ELVDD
voltage to obtain an equal absolute value of a voltage
difference between the data voltage and a corresponding
ELVDD voltage of pixel units in each row.

In an optional implementation, the ELVDD signal line 1s
clectrically connected with m rows of pixel units of the
display panel respectively, where the m rows of pixel units
of the display panel are divided 1nto n segmented areas along
an extension direction of the ELVDD signal line; at least one
of the n segmented areas 1s provided with a voltage detection
point that 1s electrically connected with the voltage detection
circuit, and m 1s a total number of the rows of pixel units of
the display panel, where m=1, and nz1.

In an optional mmplementation, the voltage detection
circuit 1s configured to: obtain a real-time voltage of pixel

unmits 1n the k-th row of the display panel, denoted as
ELVDD(k), where

l=n=m, l=t=n, and t 1s a serial number of the voltage
detection point; and

denote a detected real-time voltage of pixel units 1n 1-st
row as ELVDD(1), and then calculate a real-time voltage of
pixel units 1 any remaining row of the display panel by
using a linear interpolation method, where the calculation
equation 1s as follows:

Hl i
ELVDD(— x r) _ ELVDD(— (1 =1)

ELVDD() = L n )x(l_mx(f_l)]Jr

m

it

m
ELVDD(E X (71— 1 ))

where ELVDDA(@) 1s a real-time voltage of pixel units 1n
1-th row, 1=2, 3, . . ., m.

In an optional implementation, the voltage compensation
circuit 1s configured to:

obtain a real-time voltage ELVDD(1) of pixel units in the
1-st row of the display panel;

obtain an oflset between the real-time voltage ELVDD(1)
and a preset voltage; and

adjust a voltage oflset of a Gamma power supply based on
the offset to remain a voltage difference between the real-
time voltage ELVDD(1) and a peak voltage VGMP output-
ted from the Gamma power supply unchanged, and remain
a voltage diflerence between the peak voltage VGMP and a
valley voltage VGSP outputted from the Gamma power
supply unchanged, where the Gamma power supply 1s
configured to provide a compensation voltage for each pixel
unit.

In an optional implementation, the voltage compensation
circuit 1s further configured to:

obtain an absolute value of a voltage diflerence between
the real-time voltage of pixel units in the 1-th row and the
detected real-time voltage of the pixel units in the 1-st row

of the display panel, denoted as IELVDD@G)-ELVDD(1)I;
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and based on the value of |[ELVDD@G)-ELVDD(1)I, shift a
data voltage Vdata(1) of the pixel units in the 1-th row at an
equal ratio to make |[ELVDD(1)-Vdata(1)l be a same con-
stant.

In the second aspect, the present disclosure provides a
voltage drop compensation method for a power supply
inside a display panel, applied to a voltage drop compensa-
tion system for the power supply inside the display panel,
with the system 1ncluding a voltage detection circuit and a
voltage compensation circuit, where the voltage detection
circuit 1s electrically connected with pixel umts in each row
of the display panel through an ELVDD signal line, and the
method includes:

detecting an ELVDD voltage of the pixel units in each
row by the voltage detection circuit; and

based on a detected ELVDD voltage, compensating a data
voltage of the pixel units 1n each row by the voltage
compensation circuit to obtain an equal absolute value of a

voltage difference between the data voltage and a corre-
sponding ELVDD voltage of the pixel units in each row.

In an optional implementation, the ELVDD signal line 1s
clectrically connected with m rows of pixel units of the
display panel respectively; the m rows of pixel units of the
display panel are divided into n segmented areas along an
extension direction of the ELVDD signal line; at least one of
the n segmented areas 1s provided with a voltage detection
point that 1s electrically connected with the voltage detection
circuit; and m 1s a total number of the rows of pixel units of
the display panel, where m=1, and n=1.

In an optional implementation, the detecting the ELVDD
voltage of the pixel units 1n each row includes:

obtaining a real-time voltage of pixel units in k-th row of
the display panel, denoted as ELVDD(k), where

l=n=m, l=t=n, and t 1s a serial number of the voltage
detection point; and

denoting a detected real-time voltage of pixel units 1n 1-st
row as ELVDD(1), and then calculating a real-time voltage
of pixel units 1n any remaining row of the display panel by
using a linear interpolation method, where the calculation
equation 1s as follows:

i Fr
ELVDD(— X r) _ ELVDD(— X (1= 1)

ELVDD(i) = L L ) X (1 -

m

it

n
ELVDD(E (=1 ))

where ELVDD(1) 1s a real-time voltage of pixel units in
1-th row, where 1=2, 3, . . ., m.

In an optional i1mplementation, the method further
includes:

obtaining a real-time voltage ELVDD(1) of the pixel units
in the 1-st row of the display panel by the voltage compen-
sation circuit;

obtaining an offset between the real-time voltage ELVDD
(1) and a preset voltage by the voltage compensation circuit;
and

based on the oflset, adjusting a voltage oflset of a Gamma
power supply by the voltage compensation circuit to remain
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a voltage diflerence between the real-time voltage ELVDD
(1) and a peak voltage VGMP outputted from the Gamma
power supply unchanged, and remain a voltage difference
between the peak voltage VGMP and a valley voltage VGSP
outputted from the Gamma power supply unchanged, where
the Gamma power supply 1s configured to provide a com-
pensation voltage for each pixel unit.

In an optional implementation, the compensating the data
voltage of the pixel units 1n each row based on the detected
ELVDD voltage includes:

obtaining an absolute value of a voltage difference
between the real-time voltage of pixel units 1 the 1-th row
and the detected real-time voltage of the pixel units in the
1-st row of the display panel, denoted as |IELVDD(1)-
ELVDD(1)l; and

based on the value of IELVDD(1)-ELVDD(1)l, shifting a
data voltage Vdata(i) of the pixel units in the 1-th row at an
equal ratio to make |[ELVDD(1)-Vdata(i)l be a same con-
stant.

The present disclosure provides a voltage drop compen-
sation system and method for a power supply inside a
display panel, the voltage drop compensation system includ-
ing a voltage detection circuit and a voltage compensation
circuit, where the voltage detection circuit i1s electrically
connected with pixel units 1n each row of the display panel
through an ELVDD signal line, and 1s configured to detect
an ELVDD voltage of the pixel units in each row; and the
voltage compensation circuit 1s configured to compensate a
data voltage of the pixel umts 1 each row based on a
detected ELVDD voltage to obtain an equal absolute value
of a voltage difference between the data voltage and a
corresponding ELVDD voltage of the pixel units in each
row. Because a real-time voltage of the pixel unmits 1n each
row may be obtained by the voltage detection circuit 1n real
time, a data voltage of the pixel units 1n each row may be
compensated respectively by the voltage compensation cir-
cuit based on the real-time voltage of the pixel units 1n each
row. By controlling the absolute value of a voltage difler-
ence between the data voltage and a corresponding ELVDD
voltage of the pixel units 1 each row to be equal, under a
condition of high refresh frequency, the uniformity and the
stability of the brightness of the display panel can be
improved and the cross talk effect can be effectively weak-
ened so as to reduce the power consumption of the whole
screen.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a structural diagram of a display panel 1in the
prior art;

FIG. 2 1s a structural diagram of a voltage drop compen-
sation system for a power supply inside a display panel
according to a first embodiment of the present disclosure;

FIG. 3 1s a structural diagram of a voltage drop compen-
sation system for a power supply inside a display panel
according to a second embodiment of the present disclosure;
and

FIG. 4 1s a flowchart of a voltage drop compensation
method for a power supply inside a display panel according
to a third embodiment of the present disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

In order to make objectives, technical solutions and
advantages of the embodiments of the present disclosure
clearer, the technical solutions in the embodiments of the
present disclosure will be described clearly and comprehen-
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sively 1n combination with the drawings 1n the embodiments
of the present disclosure. Obviously, the described embodi-
ments are parts of the embodiments of the present disclo-
sure, rather than all of them.

Based on the embodiments 1n the present disclosure, all
other embodiments obtained by those of ordinary skill 1n the
art without creative eflort should fall into the protection
scope of the present disclosure. The following embodiments
and the features therein may be combined with one another
without conflict.

FIG. 1 1s a structural diagram of a display panel in the
prior art. As shown in FIG. 1, the display panel includes a
plurality of scan lines GL, a plurality of data lines DL and
a plurality of pixel units (not shown 1n the figure) arranged
in a matrix with a plurality of rows and columns Each pixel
unit 1s provided with a pixel driving circuit 11, which for
example, has the most common 2T1C structure (including a
switching thin film transistor and a driving thin film tran-
sistor, a storage capacitor and an organic light emitting
diode). Each pixel driving circuit 11 1s driven by one scan
line GL and one data line DL. The display panel further
includes a power chip (not shown in the figure) and a
plurality of power supply voltage signal lines PL. connected
with the power chip. The power chip 1s configured to provide
a power supply voltage ELVDD, and the power supply
voltage signal line PL 1s configured to transmit the power
supply voltage ELVDD to the pixel driving circuit 11 within
cach pixel unit.

As shown 1n FIG. 1, assuming that the display panel has
X rows and Y columns of pixel units, the pixel driving
circuits 11 for each column of pixel units output a power
supply voltage ELVDD through one power supply voltage
signal line PL, that is, there are totally Y power supply
voltage signal lines PL, and X pixel driving circuits 11 are
connected 1n series sequentially on each power supply
voltage signal line PL. In an 1deal case where the impedance
of the power supply voltage signal line PL for transmitting
the power supply voltage ELVDD 1s 1gnored, the current
flowing through each pixel driving circuit 11 i1s i1dentical.
However, 1n reality, because 1t 1s inevitable that the power
supply voltage signal line PL has certain trace impedance,
and with the increase of the screen size and resolution of the
display panel, the power supply voltage signal line PL
becomes longer, and the impedance 1n turn becomes higher,
the power supply voltage ELVDD will generate a voltage
drop (IR Drop) on the power supply voltage signal line PL.
In the display panel, a power supply voltage at an area
closing to the power chip 1s higher than that far away from
the power chup, so that the currents flowing through the pixel
drive circuits 11 at different positions are different, resulting
in the problem about the poor uniformity and low stability
of the brightness of the display panel; especially the cross
talk eflect 1s serious under a condition of high refresh
frequency.

In view of the above problems, the present disclosure 1s
intended to provide a pixel arrangement structure for the
display panel as well as a display device, so as to improve
the pixel opening rate ol an organic light emitting diode
display panel.

FIG. 2 1s a structural diagram of a voltage drop compen-
sation system for a power supply inside a display panel
according to a first embodiment of the present disclosure. As
shown i FIG. 2, the voltage drop compensation system
according to this embodiment includes a voltage detection
circuit 22 and a voltage compensation circuit 23, where the
voltage detection circuit 22 1s electrically connected with
pixel units 25 1n each row of the display panel through an
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ELVDD signal line 24, and 1s configured to detect a ELVDD
voltage of the pixel units 25 in each row; the voltage
compensation circuit 23 1s configured to compensate a data
voltage of the pixel units 25 1n each row based on a detected
ELVDD voltage to obtain an equal absolute value of a
voltage diflerence between the data voltage and a corre-
sponding ELVDD voltage of pixel units 235 1n each row. The
voltage detection circuit 22 1s electrically connected with a
voltage detection point 26 on the ELVDD signal line 24, and
the power supply voltage ELVDD 21 provided by the power
chip transmits electric energy to the ELVDD signal line 24.

In an optional implementation, referring to FIG. 2, assum-
ing that the ELVDD signal line 24 1s electrically connected
with m rows of pixel units of the display panel respectively;
where the m rows of pixel units of the display panel are
divided 1nto n segmented areas along an extension direction
of the ELVDD signal line, at least one of the n segmented
areas 1s provided with a voltage detection point 26 that is

clectrically connected with the voltage detection circuit 22,
and m 1s a total number of the rows of pixel units of the
display panel.

In this embodiment, the voltage detection circuit 22 may
detect a real-time voltage at each voltage detection point 26
in real time, where the real-time voltage at the voltage
detection point 26 1s a real-time voltage of pixel units in a
row where the voltage detection point 26 1s located. For the
convenience of description, a real-time voltage of pixel units
in k-th row of the display panel 1s denoted as ELVDD(k),
where

l=n=m, l=t=n, and t 1s a serial number of the voltage
detection point.

In an optional implementation, a real-time voltage of
pixel units 1 the 1-st row of the display panel may be
detected by the voltage detection circuit 22, and the detected
real-time voltage of the pixel units 1n the 1-st row may be
denoted as ELVDI(1), then a real-time voltage of pixel units
in any remaining row of the display panel may be calculated
by using a linear interpolation method, where the calculation
equation 1s as follows:

i Fr
ELVDD(— x r) _ ELVDD(— (1 =1)

ELVDD(I): i " ] )X(l—mxt_l)]-l—

it

mn
ELVDD(E (1= 1 ))

where ELVDD(1) 1s a real-time voltage of pixel units 1n
1-th row, 1=1, 2, 3, . . ., m.

In this embodiment, after the real-time voltage of the pixel
units in the 1-st row 1s known, based on the real-time voltage
measured by a limited number of voltage detection points
26, a real-time voltage of pixel units in any remaining row
may be calculated by using a linear interpolation method.
Such a manner may reduce the complexity of the voltage
detection circuit 22, reduce the number of voltage detection
points, and the real-time voltage of pixel units 1n any
remaining row may be quickly and accurately obtained.

In an optional implementation, an absolute value of a
voltage diflerence between the real-time voltage of pixel
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units 1n the 1-th row and the detected real-time voltage of the
pixel units 1 the 1-st row of the display panel may be

obtained by the voltage compensation circuit 23, and the
absolute value 1s denoted as IELVDD(1)-ELVDD(1)l; then,
based on the value of IELVDD(1)-ELVDD(1)l, a data volt-
age Vdata(1) of the pixel units in the 1-th row may be shifted
at an equal ratio to make |[ELVDD(1)-Vdata(1)l be a same
constant.

In this embodiment, because the diflerence between the
real-time voltage and the data voltage of pixel units in any
row of the display panel 1s a same constant, the coupling
frequency between the ELVDD voltage and the data voltage
may be reduced, and the stability of the brightness of the
display panel can be improved. Because the absolute values
of the voltage diflerences between the real-time voltage of
pixel units 1n the 1-st row and real-time voltages of pixel
units 1n any row of the display panel (except the pixel units
in the 1-st row) are equal, the uniformity of the brightness
of the display panel may be improved and the display effect
of the display panel may be eflectively improved.

In this embodiment, the ELVDD voltage of pixel units in
cach row 1s detected by arrangement of the voltage detection
circuit electrically connected with the ELVDD signal line;
the data voltage of pixel units 1n each row 1s compensated by
the voltage compensation circuit based on the detected
ELVDD voltage, so as to obtain an equal absolute value of
a voltage difference between the data voltage and a corre-
sponding ELVDD voltage of the pixel units 1n each row.

Because the real-time voltage of pixel units 1n each row
may be obtained by the voltage detection circuit 1n real time,
the data voltage of the pixel units 1 each row may be
compensated respectively by the voltage compensation cir-
cuit based on the real-time voltage of the pixel units 1n each
row. By controlling the absolute value of a voltage differ-
ence between the data voltage and a corresponding ELVDD
voltage of the pixel units in each row to be equal, under a
condition of high refresh frequency, the uniformity and the
stability of the brightness of the display panel can be
improved and the cross talk effect can be effectively weak-
ened so as to reduce the power consumption of the whole
screen.

FIG. 3 1s a structural diagram of a voltage drop compen-
sation system for a power supply inside a display panel
according to a second embodiment of the present disclosure.
As shown 1n FIG. 3, the voltage drop compensation system
according to this embodiment 1ncludes a voltage detection
circuit 22 and a voltage compensation circuit 23, where the
voltage detection circuit 22 1s electrically connected with a
voltage detection point 26 on an ELVDD signal line 24, to
which the power supply voltage ELVDD 21 provided by the
power chip transmits electric energy; the voltage detection
circuit 22 1s electrically connected with pixel units 235 1n
cach row of the display panel through the ELVDD signal
line 24, and 1s configured to detect a ELVDD voltage of the
pixel units 25 1n each row; the voltage compensation circuit
23 1s configured to compensate a data voltage of the pixel
units 25 1 each row based on a detected ELVDD voltage, so
as to obtain an equal absolute value of a voltage difference
between the data voltage and the corresponding ELVDD
voltage of the pixel units 25 1n each row. Among them, the
voltage compensation circuit 23 1s also electrically con-
nected with a Gamma power supply 27, and 1s configured to
automatically compensate a voltage outputted from the
Gamma power supply.

In an optional implementation, the voltage compensation
circuit 23 obtains a real-time voltage ELVDD(1) of pixel

units 1n the 1-st row of the display panel, and then obtains
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an oflset between the real-time voltage ELVDD(1) and a
preset voltage, and finally based on the above oflset, adjusts
a voltage oflset of the Gamma power supply 27, so as to
remain a voltage diflerence between the real-time voltage
ELVDD(1) and a peak voltage VGMP outputted from the
Gamma power supply unchanged, and remain a voltage
difference between the peak voltage VGMP and a valley
voltage VGSP outputted from the Gamma power supply
unchanged, where the Gamma power supply 1s configured to
provide a compensation voltage for each pixel unit.

In this embodiment, a voltage oflset of the Gamma power
supply 1s adjusted to remain both a voltage difference
between the voltage ELVDD and a peak voltage VGMP
outputted from the Gamma power supply and a voltage
difference between the peak voltage VGMP and a valley
voltage VGSP unchanged, so as to achieve self-adaptive
compensation for data voltages of pixel units 1n each row.

In this embodiment, the ELVDD voltage of pixel units 1n
cach row 1s detected by arrangement of the voltage detection
circuit electrically connected with the ELVDD signal line;
the data voltage of the pixel units 1n each row 1s compen-
sated by the voltage compensation circuit based on a
detected ELVDD voltage, so as to obtain an equal absolute
value of a voltage difference between the data voltage and a
corresponding ELVDD voltage of the pixel units 1n each
Tow.

Because the real-time voltage of pixel units 1n each row
may be obtained by the voltage detection circuit 1n real time,
the data voltage of pixel units 1n each row may be compen-
sated respectively by the voltage compensation circuit based
on the real-time voltage of the pixel units in each row. By
controlling the absolute value of a wvoltage diflerence
between the data voltage and a corresponding ELVDD
voltage of pixel units 1n each row to be equal, under a
condition of high refresh frequency, the uniformity and the
stability of the brightness of the display panel can be
improved and the cross talk effect can be effectively weak-
ened so as to reduce the power consumption of the whole
screen.

FIG. 4 1s a flowchart of a voltage drop compensation
method for a power supply inside a display panel according
to a third embodiment of the present disclosure. As shown
in FIG. 4, the method according to this embodiment may
include:

S101: detecting an ELVDD voltage of pixel units 1n each
TOw.

Referring to FIG. 1, the method 1n this embodiment 1s
applied to a voltage drop compensation system for the power
supply 1nside the display panel, including a voltage detec-
tion circuit and a voltage compensation circuit, where the
voltage detection circuit 1s electrically connected with pixel
units 1 each row of the display panel through an ELVDD
signal line, and 1s configured to detect an ELVDD voltage of
the pixel units 1n each row. The ELVDD signal line 1s
clectrically connected with m rows of pixel units of the
display panel respectively; where the m rows of pixel units
of the display panel are divided 1nto n segmented areas along
an extension direction of the ELVDD signal line, at least one
of the n segmented areas 1s provided with a voltage detection
point that 1s electrically connected with the voltage detection
circuit, and m 1s a total number of the rows of pixel units of
the display panel.

Optionally, a real-time voltage of pixel units in k-th row

of the display panel may be obtamned and denoted as
ELVDD(k), where
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l=n=m, l=t=n, and t 1s a serial number of the voltage
detection point;

a detected real-time voltage of pixel unmits in the 1-st row
may be denoted as ELVDD(1), and then a real-time voltage
of pixel units 1n any remaining row of the display panel may
be calculated by using a linear interpolation method, where
the calculation equation 1s as follows:

i
ELVDD( =«

1l
r) _EL VDD( i
ELVDD() = L

Ft

x(r—l))

x(l_mx(r—l)]+

m i1

il

ELVDD( (71— 1 ))

where ELVDD(1) 1s a real-time voltage of the pixel units
in the 1-th row, 1=2, 3, . . ., m.

5102: Compensating a data voltage of the pixel units 1n
cach row based on a detected ELVDD voltage to obtain an
equal absolute value of a voltage difference between the data
voltage and a corresponding ELVDD voltage of the pixel
units 1 each row.

This step 1s realized by the voltage compensation circuit.
In this embodiment, an absolute value of a voltage diflerence
between the real-time voltage of pixel units 1 the 1-th row

and the detected real-time voltage of pixel units in the 1-st
row ol the display panel may be obtained and denoted as
IELVDD(1)-ELVDD(1)l; based on the value of | JLVDD(l)—
ELVDD(1)l, a data voltage Vdata(1) of pixel units in the 1-th
row may be shifted at an equal ratio to make |[ELVDD(1)-
Vdata(1)| to be a same constant.

Optionally, the method in this embodiment may also
include the following steps of:

obtaining a real-time voltage ELVDD(1) of pixel units in
the 1-st row of the display panel;

obtaining an ofiset between the real-time voltage ELVDD
(1) and a preset voltage; and

based on the ofiset, adjusting a voltage ofiset of a Gamma
power supply, so as to remain a voltage diflerence between
the real-time voltage ELVDD(1) and a peak voltage VGMP
outputted from the Gamma power supply unchanged, and
remain a voltage diflerence between the peak voltage VGMP
and a valley voltage VGSP outputted from the Gamma
power supply unchanged, where the Gamma power supply
1s configured to provide a compensation voltage for each
pixel unit.

The above steps are realized by the voltage compensation
circuit.

The method i this embodiment can be applied to the
voltage drop compensation systems for the power supply
inside the display panel as shown in FIG. 2 and FIG. 3. Their
specific implementation processes and technical principles
are described 1n relevant contents about FIG. 2 and FIG. 3,
which will not be repeated herein again.

In the present disclosure, unless otherwise specified, the
terms “installation”, “connection”, “couple”,, “fixation” and
other terms shall be understood 1n a broad sense, for
example, these terms may be fixed connection, detachable
connection, integral forming, mechanical connection, elec-
trical connection or communication with one another, direct
connection, indirect connection through an intermediate
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media, internal connection between two components, or
interaction relationship between two components. For those
of ordinary skill 1n the art, the specific meanings of the above
terms 1n the present disclosure can be understood according
to the specific situation.

Finally, 1t should be noted that the respective embodi-
ments above are only used to explain the technical solution
ol the present disclosure, not to limit i1t. Although the present
disclosure has been described 1n detail with reference to the
respective embodiments above, those of ordinary skill in the
art should understand that they may still modify the tech-
nical solution denoted 1n the respective embodiments above,
or equivalently replace some or all of their technical fea-
tures; and these modifications or replacements do not make

the nature of the respective technical solution depart from
the scope of the technical solutions of the embodiments of
the present disclosure.

What 1s claimed 1s:
1. A voltage drop compensation system for a power

supply 1nside a display panel, comprising:
a voltage detection circuit electrically connected with

pixel units 1n each row of the display panel through an

ELVDD signal line and conﬁgured to detect an ELVDD
voltage of the pixel units 1n each row; and

a voltage compensation circuit configured to compensate
a data voltage of the pixel units 1n each row based on
a detected ELVDD voltage, to obtain an equal absolute
value of a voltage difference between the data voltage
and the corresponding ELVDD voltage of the pixel
units 1 each row;

wherein the ELVDD signal line 1s electrically connected
with m rows of pixel units of the display panel respec-
tively, the m rows of pixel units of the display panel are
divided 1mnto n segmented areas along an extension
direction of the ELVDD signal line, at least one of the
n segmented areas 1s provided with a voltage detection
point that 1s electrically connected with the voltage
detection circuit, and m 1s a total number of the rows of
pixel units of the display panel, wherein m=1, and n=1;

wherein the voltage detection circuit 1s configured to:

obtain a real-time voltage of pixel units in k-th row of the
display panel, denoted as ELVDD(k), wherein

l<n=m, l=t=n, and t 1s a serial number of the voltage
detection point; and

denote a detected real-time voltage of pixel units 1n 1-st
row as ELVDD(1), and then calculate a real-time
voltage of pixel units 1n any remaining row of the
display panel by using a linear interpolation method,
wherein the calculation equation 1s as follows:

ELVDD(% ) ELVDD( >~<(f—1))x(l_ﬁw(r_l)]Jr
14!

1

ELVDD(i) =

il

ELVDD( (71— 1 ))

it

wherein ELVDD(1) 1s a real-time voltage of pixel units 1n
1-th row, 1=2, 3, . . ., m.
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2. The system according to claim 1,

wherein the voltage compensation circuit 1s configured to:

obtain a real-time voltage ELVDD(1) of pixel units 1 1st
row of the display panel; and

12

denoting a detected real-time voltage of pixel units 1n 1st
row as ELVDD(1), and then calculating a real-time

voltage of pixel units 1n any remaining row of the
display panel by using a linear interpolation method,

obtain an offset between the real-time voltage ELVDD(1) 3 wherein the calculation equation 1s as follows:
and a preset data voltage.
3. The system according to claim 2, wherein the voltage
compensation circuit is configured to ELVDD(T x ;) _ ELVDD(T (71— 1 )) (1)
adjust a voltage offset of a Gamma power supply based on ELVDD(1) = - 7 - X (1 B— ] +
the oflset, to remain a voltage difference between the 10 n
real-time voltage ELVDID(1) and a peak voltage VGMP m
outputted from the Gamma power supply unchanged, ELVDD(E X (7= 1))
and remain a voltage difference between the peak
voltage VGMP and a valley voltage VGSP outp:utted 15 wherein ELVDD(1) 1s a real-time voltage of pixel units 1n
from the Gamma power supply unchanged, wherein the i-th row, i=2. 3, . .., m.
Gamma power supply 1s contigured to provide a com- 6. The method according to claim S5, further comprising
pensation voltage for each pixel unit. obtaining a real-time voltage ELVDD(1) of pixel units in
4. The system according to claim 1, wherein the voltage the 1-st row of the display panel by the voltage com-
compensation circuit 1s further configured to: 20 pensation circuit; and

obtain an absolute value of a voltage difference between
the real-time voltage of the pixel units 1n the 1-th row

and the detected real-time voltage of the pixel units 1n
the 1st row of the display panel, denoted as |[ELVDD

obtaining an oflset between the real-time voltage ELVDD
(1) and a preset data voltage by the voltage compen-
sation circuit.

7. The method according to claim 6, further comprising:

based on the oflset, adjusting a voltage offset of a Gamma
power supply by the voltage compensation circuit, to
remain a voltage difference between the real-time volt-
age ELVDD(1) and a peak voltage VGMP outputted
from the Gamma power supply unchanged, and remain
30 a voltage diflerence between the peak voltage VGMP
and a valley voltage VGSP outputted from the Gamma
power supply unchanged, wherein the Gamma power
supply 1s configured to provide a compensation voltage
for each pixel unait.
35 8. The method according to claim 5, wherein the com-
pensating the data voltage of the pixel units 1n each row
based on the detected ELVDD voltage comprises:
obtaining an absolute value of a voltage difference

(1)-ELVDD(1)l; and 25

based on the value of |[ELVDD(@Q)-ELVDD(1)I, shiit a
data voltage Vdata(i) of the pixel units in the 1-th row
at an equal ratio to make |[ELVDD(1)-Vdata(1)l be a
same constant.

5. A voltage drop compensation method for a power
supply inside a display panel, applied to a voltage drop
compensation system for the power supply inside the display
panel, with the system comprising a voltage detection circuit
and a voltage compensation circuit, wherein the voltage
detection circuit 1s electrically connected with pixel units 1n
cach row of the display panel through an ELVDD signal line,
and the method comprises:

detecting an ELVDD voltage of the pixel units 1n each
row by the voltage detection circuit; and

between the real-time voltage of the pixel units 1n the

40 1-th row and the detected real-time voltage of the pixel

based on the ELVDD voltage, compensating a data volt- units in the 1st row of the display panel, denoted as
age of the pixel units in each row by the voltage IELVDD()-ELVDD(1)I; and

compensation circuit, to obtain an equal absolute value based on the value of IELVDD(®{)-ELVDD(1)I, shifting a

of a voltage diflerence between the data voltage and the data voltage Vdata(i) of the pixel units in the i-th row

corresponding ELVDD voltage of the pixel units 1n 45 at an equal ratio to make IELVDD()-Vdata(i)| be a

each row;

wherein the ELVDD signal line 1s electrically connected
with m rows of pixel units of the display panel respec-
tively, the m rows of pixel units of the display panel are

same constant.
9. A voltage drop compensation system for a power

supply inside a display panel, comprising:

a voltage detection circuit electrically connected with

divided into n segmented areas along an extension s pixel units in each row of the display panel through an
direction of the ELVDD signal line, at least one of the ELVDD signal line and configured to detect an ELVDD
n segmented areas 1s provided with a voltage detection voltage of the pixel units in each row; and
point that 1s electrically connected with the voltage a voltage compensation circuit configured to compensate
detection circuit, and m 1s a total number of the rows of a data voltage of the pixel units in each row based on
pixc—fl units Ofth? display Piﬂeh wherein m=1, and 11_51; 55 a detected ELVDD voltage, to obtain an equal absolute
wherein the detecting of the ELVDD voltage of the pixel value of a voltage difference between the data voltage
units 1n each Iow comprises: o and the corresponding ELVDD voltage of the pixel
obtaining a real-time voltage of pixel units in k-th row of units 1n each row, wherein the voltage compensation
the display panel, denoted as circuit is configured to:
ELVDD(k), wherein 60  obtain a real-time voltage ELVDD(1) of pixel units in 1st

l=n=m, 1=t=n, and t 1s a serial number of the voltage
detection point; and

row of the display panel; and

obtain an oflset between the real-time voltage ELVDD(1)
and a preset data voltage.

10. The system according to claim 9, wherein the voltage

65 compensation circuit 1s configured to

adjust a voltage oflset of a Gamma power supply based on
the offset, to remain a voltage difference between the
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real-time voltage ELVDD(1) and a peak voltage VGMP
outputted from the Gamma power supply unchanged,
and remain a voltage difference between the peak
voltage VGMP and a valley voltage VGSP outputted
from the Gamma power supply unchanged, wherein the 5
Gamma power supply 1s configured to provide a com-
pensation voltage for each pixel unait.
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